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Figure 1. Image of 
Stanley Prusiner (man 

on the left) receiving his 
Nobel Prize in 

Physiology or Medicine 
1997, for his discovery 

of Prions

Purification of Prion
§ The experiment for the discovery of prions consisted of 

golden Syrian hamsters (Sha) infected with scrapie, PrPsc 
(prion-related protein scrapie form)

§ Solution would be digested with micrococcal nuclease 
(breaks down the RNA and DNA), this addition would 
reveal that the “scrapie agent” does not consist of nucleic 
acids 

§ Followed by a light Proteinase K (PK) digestion used to 
digest other proteins leaving only the PK partially 
resistant protein

§ The solution is then subjected to zonal rotor centrifugation 
which is used to separate sucrose gradients

§ Prusiner assayed every different fraction of this gradient 
for scrapie infectivity and found that infectivity peaked in 
ranges of about 30-40% sucrose (figure 2)

Figure 2. Purification of Scrapie Prions by Sucrose Gradient 
Centrifugation in a Zonal Rotor. Sucrose concentration (-∆-), protein 

concentration (-O-) and scrapie prion titer (-◻-) are shown. Fraction 1 was 
from the outer edge of the rotor. Each fraction was 40 ml. 

Prion Structure
§ PrPC(prion-related protein cellular form) 

contains a high alpha-helical content and little 
Beta-sheet and can control synaptic plasticity

§ PrPC converted into an abnormal PrP is a post-
translational process, involves a conformational 
change from a predominantly α-helical structure 
to a protein fold increased in β-sheet which lead 
to the formation of amyloid fibrils

§ Regular β-sheet edges are dangerous, because 
they are already in the right conformation to 
interact with any other β strand they encounter 
and are resistant to proteases
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Figure 3. PrPc (normal cellular protein) is catalyzed into PrPsc 
(scrapie form which is an abnormal protein). The change in 
conformation will lead to a high beta sheet content (blue).

Stanley B. Prusiner
§ Born In Des Moines, Iowa, on May 28, 1942 
§ Received his M.D in Neurology at the University 

of California 
§ Prusiner first encountered prions in the middle of 

his residency when he was introduced to a 
patient dying to a ”slow virus” infection called 
Creutzfeldt-Jakob disease (CJD)

§ Prusiner would start 
researching a similar                     
disease the “slow                                           
virus” yielded called 
Scrapie, a degenerative 
disease, affecting the 
nervous system of goats                                                   
and sheep

§ He would discover that                                          
it was not a “slow virus”                         
responsible, but an 
abnormal protein called                                  
prion, a misfolded protein 
capable of transmitting 
their misfolded shape 
onto normal variants of 
the same protein

§ Prions are also known 
to cause Bovine
spongiform 
encephalophagy

§ Wins a Nobel prize in Physiology or Medicine in 
1997, for his, for his discovery of Prions 

https://doi:10.1016/0092-8674(83)90168-x
https://doi.org/10.1073/pnas.95.23.13363
https://sci-hub.st/https:/doi.org/10.1016/0092-8674(84)90533-6
https://doi:10.1080/19336896.2015.1110293
https://doi:10.1007/bf00687261

